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Koji cultivation on pizza crusts and its use for preparation of egg 
sauce by fermentation with liquid egg white
Sakiko Sho, Yosie Ueno, and Hajime Hatta
This research was aimed to produce a fermented egg white sauce that taste strong umami by use of pizza 
crusts as a solid medium for koji cultivation. Pizza crusts were made from dough of bread flour and gluten 
powder with yeast, and cut into small pieces about 5mm square sections. After adjusting moisture content at 
45%, Aspergillus oryzae was cultured on the pizza crusts. A. oryzae favorably grew into the crusts, because of 
porous structure of the crusts. Enzyme activities of protease, acidic carboxypeptidase and amylase extracted 
from the crust koji were 2-3 times higher than those of usual Koji cultivated on delipidated soybean and wheat.
The crusts koji were mixed with liquid egg white and salt to prepare egg white moromi (16% NaCl) for 
fermentation. Formol nitrogen and total amino acid content of the crusts moromi were gradually increased from 
0.12% and 0.37% at start to 0.93% and 8.8% at 6 months, respectively, resulting in much amino acid produced 
by degradation of proteins by enzymes in koji. The moromi at 6 months was filtered and sterilized to obtain a 
fermented egg white sauce. The glutamic acid content of the egg white sauce was about 1.6%. This value was 
about 2 times higher comparing to that of soy sauce commercially available.
It was revealed by sensory evaluation that pizza crusts koji with 16% salted liquid egg white produced 
fermented egg white sauce with unique egg flavor, much umami taste, and lighter color comparing to that of 
usual soy sauce. Moreover, egg proteins were completely decomposed to peptides or amino acid, which could 
not be detected by an egg allergy detection ELISA kit in the fermented egg white sauce at 6 months. It might be 
the first to utilize pizza crust to ferment A. oryzae. It also might be the first to use the crust koji with liquid egg 
white and salt during fermentation of egg white sauce. The egg white sauce will be a new fermented seasoning 
in our dietary life as well as in food industry.






















































































間 オ ー ト ク レ ー ブ し， 次 い で 種 麹（Aspergillus 
oryzae　HO－117）を30g接種した。木製麹蓋（250
×450×50mm）に盛り込み，電気定温恒温器（有






100ml を 加 え， ホ モ ジ ナ イ ザ ー（ ポ リ ト ロ ン，
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室温（約15~25℃）で 6 ヶ月間発酵熟成させた。そ
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熟成前の pH は6.6を示した。6 ヶ月間の熟成期
間中，熟成にともない徐々に低下して，2 週間目で













熟成期間 0 週目 2 週目 4 週目 2 ヶ月目 4 ヶ月目 6 ヶ月目
L* 値 68.4 68.1 58.8 59.1 70.4 53.7
a* 値 -0.2 0.2  1.6 2.9 4.9 19.4
b* 値 46.4 41.4 40.6 51.4 86.7 86.2
図 4　たまご醤油の色調変化




































































































直線的に増加するが，熟成 4 ヶ月以降，6 ヶ月ま


















中性プロテアーゼ 63,600 ± 208 30,000 ± 1150
酸性プロテアーゼ 25,800 ± 180 23,000 ± 74
酸性カルボキシペプチダーゼ 72,400 ± 566 20,300 ± 308
グルタミナーゼ　   64.7 ± 0   36.6 ± 2.8
α―アミラーゼ　  2,750 ± 62  1,600 ± 35
グルコアミラーゼ    860 ± 6.0    400 ± 5.0
　平均値±標準偏差（n=3）


























































































ナーゼ，α—アミラーゼ等の酵素活性が 2 ～ 3 倍
も高値であった。
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